where A is the Laplacian, J2 is a bounded domain in R 2 , S is the piecewise smooth boundary of J2, and n is the exterior normal.
We put the equation (1) ing on S. We apply to (2) the consistent mass (CM) and the lumped mass (LM) schemes, with the linear interpolation function. Then the corresponding equations may be written in the following forms:
(3) KU^M.U for the CM scheme,
where K is the stiffness matrix, M 1 is the consistent mass matrix and M 2 is the lumped mass matrix. Strang and Fix [3] have proved that the approximate eigenvalues and eigenfunctions in the CM scheme converge with a certain rate of convergence to the exact ones. However, for the LM scheme it seems that no such proof has been published explicitly.
In this paper, we propose the mixed mass (MM) scheme:
where and prove the convergence of the LM and the MM schemes with a certain rate of the convergence. Finally we give the numerical examples.
The results by the three schemes show good agreements with the exact solutions. In particular, the MM scheme demonstrates more accurate numerical results than the other schemes. § 2. The Order of Convergence
We assume that every eigenvalue of (1) is distinct and simple. Further for simplicity we assume that the domain J2 is a convex polygon.
Let us divide X? into the triangles of finite numbers in the usual manner:
where m is the number of the triangular elements. We will use the following notations and definitions : 
The solutions {A, v} of the CM scheme, {A, xe>, w} of the LM scheme and {A, z, z} of the MM scheme are defined as follows: In order to prove our results, we prepare some lemmas. 
Lemma 1. ( [1] ) For any (/><=X h and ij)<=Y h ($~$) , there exists a constant c, -which is independent of h, such that
For the CM scheme, Straiig and Fix [3] proved the following two theorems.
Theorem 1. For small h and the fixed i, there exists a constant CL -which is independent of h, such that

Theorem 2. For small h and the fixed z, ihere exists a constant c°i t which is indepe?ident of h, such that
Now ^ve can prove the following results for the LM and the MM schemes. First we give error bounds for the eigenvalues. Proof. Define two mappings P and L as follows: Addition and scalar multiplication are defined in the obvious manner and the inner product and the norm are defined by
P:V->Y h , a(Pu, v) =a(u, v) for any v^Y\ L:V-*X\ (Lu,v) = (u,v)
Define two mappings P and Q as follows: Remark. As a natural extension of the MM scheme, we can propose the generalized mixed mass (GMM) scheme with a parameter a(0 The GMM scheme includes as its special cases (i) CM scheme (a = l),
(ii) MM scheme (a. =1/2), (iii) LM scheme (a' = 0).
We can prove the convergence of the GMM scheme using the same techniques used for the MM scheme. The proof will be published in a forthcoming paper.
